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(57) ABSTRACT 
A cutting device for the hot granulation of thermoplas 
tic polymers comprising a blade-carrying disc rigidly 
keyed onto the driving shaft and blades not rigidly 
mounted onto said disc, each blade being provided with 
a system which pushes it against the cutting plate and 
being integral with a sliding block which slides on said 
plate with indirect friction. 

21 Claims, 6 Drawing Figures 
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CUTTING DEVICE FOR THE HOT 
GRANULATION OF THERMOPLASTC 

POLYMERS 

The present invention relates to a cutting device for 
the hot granulation of thermoplastic polymers. 
More particularly, this invention relates to a cutting 

device for the hot granulation of thermoplastic poly 
mers in which polymeric monofilaments leaving the die 
are directly cut on the face of said die. 
The known devices for the hot granulation of ther 

moplastic materials generally include: 
(a) a die consisting of a heated drilled body; 
(b) a cutting device comprising a rotary driving shaft 

equipped with a blade-carrying disc and a system for 
positioning the blades against the outer face of the 
die; 

(c) a collecting chamber for the granules; and 
(d) a system for feeding and distributing the ther 

moregulated fluid, generally water, necessary to cool 
and to carry the cut granules out of the collecting 
chamber. 
The thermoplastic material in the molten state is ex 

truded through the die holes; the monofilaments leaving 
the die are cut by the rotating blades and the resulting 
granules are cooled and removed by means of the ther 
moregulated fluid. 
The cutting device generally comprises: a cutting 

plate consisting of the outer face of the die and blades, 
which are mounted on a blade-carrying disc keyed onto 
the driving shaft and are driven in rotary motion in 
front of the cutting plate, at a distance adjusted by 
means of an axial shifting device. 

BACKGROUND OF THE INVENTION 

Various hot cutting devices are known, which in 
practice, however, do not fully meet all the technologi 
cal requirements. 
There are known, for example, cutting devices hav 

ing rigid blades integral with the driving shaft. In such 
devices, the blade adjustment is difficult and inaccurate, 
due to the axial rigidity of the complex, and in practice, 
as it is impossible to obtain a sufficiently uniform behav 
ior of the blades, the consequence thereof is a cut of bad 
quality and/or a severe wear of the cutting elements. 
With a view to overcome these drawbacks, cutting 

devices having elastic blades or an axially sprung blade 
carrying disc have been proposed. 
Due to the contact with friction between the blades 

and the die face, a diffused wear occurs in these devices. 
Furthermore, these known cutting devices are not 

adapted to indiscriminate use with all types of thermo 
plastic polymers. In fact, the devices having rigid blades 
are not suitable for relatively soft or low viscosity poly 
mers because, since the blades are to be regulated in a 
position very close to the die face, in practice there are 
some areas of irregular contact between the blades and 
plate, with consequent very severe wear. 

Conversely, the cutting devices equipped with elastic 
blades or with a sprung blade-carrying disc are not 
suitable for use with polymers of relatively high viscos 
ity and hardness because, since a high thrust of the 
blades against the plate is necessary, they undergo rapid 
Wea. 
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THE PRESENT INVENTION 
Thus, it is an object of the present invention to pro 

vide a cutting device for the hot granulation of thermo 
plastic polymers, which does not exhibit the above 
cited drawbacks. 
More particularly, the object of the present invention 

is that of providing a cutting device for the hot granula 
tion of all types of thermoplastic polymers. 
A further object of the present invention is that of 

providing a cutting device for the hot granulation of 
thermoplastic polymers, in which the blades contact the 
plate with practically no wear of the plate and with 
practically no wear or a controlled wear of the blades. 

Still another object of the present invention is that of 
providing a cutting device for the hot granulation of 
thermoplastic polymers which permits to obtain a uni 
form behavior of each blade at each point of the cutting 
2TC2. 

I have now found, this being the purpose of the in 
vention, that these and still other objects are achieved 
by means of a cutting device comprising a blade-carry 
ing disc rigidly keyed onto the driving shaft and blades 
not rigidly mounted on the blade-carrying disc, each 
blade being equipped with an adjustable system which 
pushes it against the plate, and is integral with a sliding 
block which slides on the plate with indirect friction. 

Preferably, each blade and the relevant sliding block 
should cover, in their motion, only one circular crown 
of extrusion holes, so that the contact uniformity with 
the plate may be secured even in the case of plates with 
an irregular or deformed surface. 
The blades are rigid and are applied to the blade-car 

rying disc by means of an axial joint, such as, for exam 
ple, a guided piston, an articulated parallelogram or an 
equivalent system, which permits the blade to move 
from and towards the plate. Due to their configuration 
and to the type of joint by which the blades are applied 
to the blade-carrying disc, said blades are able to pro 
vide a cutting force the component of which directed in 
parallel to the plate face is effective and the component 
of which directed perpendicularly to said face is negli 
gible or not at all effective. 
The capability of exerting such perpendicular cutting 

force component is imparted to each blade by a system, 
interposed between blade and blade-carrying disc, act 
ing on the blade itself. 
Such system acting on the blade may be an adjustable 

elastic element which pushes the blade against the plate, 
such as a spring, or an elastic means of any type, a hy 
draulically, pneumatically or electromagnetically 
driven device, etc., or, preferably, a group consisting of 
an opposing element, which opposes any sudden action 
tending to move the blade away from the plate and 
dimensioned as a function of the required cutting force, 
and of an elastic adjustable element having a resetting 
function capable of carrying the blade back to the work 
ing position, into contact with the plate, after each vari 
ation. 
The opposing element may be a mass housed in a 

proper guide of the blade-carrying disc and capable of 
transmitting to the blade an inertial reaction with a 
component perpendicular to the plate face and directed 
against the same, such as e.g., a guided piston; or it may 
be a hydraulic shock absorber, or an electromagnetic 
reaction system or an electronic control system with 
equivalent effect, etc. 
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The resetting element may be a spring, any type of 
elastic means, a hydraulically, pneumatically or electro 
magnetically driven device, etc. 
The sustentation of each blade is obtained by means 

of a sliding block, integral with the blade, sliding on the 
plate with indirect friction by means of solid-film or 
fluid-film lubrication, such as e.g., a hydrodynamic- or 
hydrostatic-sustentation sliding block, or by means of a 
sliding block with magnetic or electrostatic sustenta 
tion, or of any other type with equivalent effect. In the 
case of hot-cutting devices, both of the spraying type 
and of the under water type, it is preferred to utilize 
hydrostatic sustentation or hydrodynamic sustentation 
sliding blocks, which use the same cooling medium 
existing in the cutting chamber. 
The group consisting of the system acting on the 

blade and of the sliding block is dimensioned and ad 
justed to simultaneously meet the process requirements, 
thus securing the necessary cutting force, and the func 
tional requirements, thus securing the sustentation force 
necessary to avoid direct contact between sliding block 
and cutting plate. 
Thus, for example, in the case of polystyrene granula 

tion with dies having only one crown of extrusion holes 
with diameters ranging from 0.8 to 1.5 mm and a pitch 
of from 10 to 50 mm, with a spray cooling system using 
water at 30°-60° C., with blades guided at a speed of 
10-20 m/second, each blade being equipped with a 
hydrodynamic-sustentation sliding block having a cir 
cular contact surface on the plate with diameter ranging 
from 10 to 20 mm, satisfactory results are obtained by 
equipping each blade with a spring adjusted at a load of 
50-500N, or with a group consisting of an inertial mass 
of 0.5-1.5 kg and of a resetting spring adjusted at a load 
of 5-500 N. 
The cutting plate may be manufactured from any 

rigid and hard material, such as steels, hardened, case 
hardened or nitrided steels, metals, or alloys having 
hardened surface layer obtained by chemical and/or 
thermal treatment, or by deposition of ceramic materi 

...als, such as chromium oxide or tungsten carbide, etc., 
bronzes or wear-resistant alloys, and the like. 
The plate surface is rectified or lapped, at least in the 

circular areas of contact with the sliding blocks and 
with the blades, in accordance with the tribology rules. 
The blades may be manufactured from the materials 

usually utilized for such purpose, such as, for example, 
treated or untreated steels and alloys, with or without 
wear-resistant coating materials, brass, wear-resistant 
bronzes, and the like. 
The materials utilized for manufacturing the sliding 

blocks which support the blades vary as a function of 
the type of construction, and of the operating condi 
tions. Thus, in the case of the hydrodynamic sustenta 
tion sliding blocks, the materials utilized are, for exam 
ple, graphite, carbon, filled graphites or carbons, ce 
ramic materials, metals, alloys, plastics such as fluori 
nated resins and epoxy resins, either filled or not, and 
the like. 
The opposing element may be made of any metallic 

or non-metallic material, as long as the necessary mass is 
provided. 
To facilitate the smooth sliding of the opposing ele 

ment, the guiding seat thereof can be coated with bron 
zes, teflon, graphite, etc., and/or it can be properly 
lubricated by means of water, oil, etc. 
The device, object of the present invention, permits 

to obtain, between sliding blocks and cutting plate, 
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4 
tribological indirect-friction conditions, which permit 
the reduction to practically negligible values the wear 
of the blades and of the plate, either of the abrasive or of 
the adhesive type. 

If so desired, it is possible to obtain, by a proper 
choice of the materials of which the blades are con 
structed and of the sliding blocks, of their range of 
speed and/or by the dimensioning of the parts, a con 
trolled degree of wearing of the blades which permits to 
achieve, during operation, a continuous regrinding of 
the cutting edges of the blades. 

Further advantages of the device of the present in 
vention are: 

uniform behavior of the blades in each point of their 
path on the plate even in case of not perfectly flat plates 
or in the presence of construction or assembly defects 
such as a non-perfect perpendicularity between driving 
shaft and cutting plate, imperfect parallelism between 
cutting plate and blade cutting edges plane, imperfect 
complanarity of the blades, elastic or thermal deforma 
tions of the plate, etc.; 

possibility of operating in a range of very high cutting 
speeds, not contra-indicated with regard to wear and 
favorable to the detachment of the granules from the 
blades; 

easy positioning and regulation of the blades against 
the plate; 

possibility of granulating any type of polymer due to 
the contact between blades and plate; 

regular operation and low maintenance requirement. 
The construction and operating characteristics of the 

present cutting device for the hot granulation of ther 
moplastic polymers can be better understood from the 
following detailed description, in which reference is 
made to the figures of the accompanying drawings 
representing some preferred, exemplifying, but not lim 
iting embodiments of the present invention, and in 
which: 
FIG. 1 is a schematic plan view of an embodiment of 

the present invention; 
FIG. 2 is a schematic view of a section of the embodi 

ment shown in FIG. 1, along the Line A-A; 
FIG. 3 shows the schematic view from B-B of a 

particular of the embodiment represented in FIG. 1; 
FIG. 4 is a schematic plan view of another embodi 

ment of the present invention; 
FIG. 5 is a schematic view of a section of the embodi 

ment of FIG. 4, along the line A-A; and 
FIG. 6 is a schematic view from B-B of a detail of 

the embodiment represented in FIG. 4. 
In the Figures, corresponding or identical parts are 

indicated with the same reference numbers. 
With reference to FIGS. 1, 2 and 3, a form of embodi 

ment of the cutting device for the hot granulation of 
thermoplastic polymers object of the present invention 
comprises a cutting plate (4), provided with holes (5) for 
the polymer extrusion, in front of which the blade-car 
rying disc (1), keyed onto the driving shaft (2), is ar 
ranged. 
Each blade (3) is applied to the blade-carrying disc 

(1) by means of an axial joint consisting of piston (6) and 
of the relevant sliding guide (10), machined in the blade 
carrying disc (1) perpendicularly to plate (4). 
At the end of each piston (6) in front of plate (4), 

blade (3) and the relevant sliding block (9) are received 
in a proper seat (13) of piston (6) and fixed to piston (6) 
by fixing elements (11). Each blade (3) is pushed against 
plate (4) by a spring (7), arranged in a seat machined in 
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the blade-carrying disc (1), acting on piston (6) and 
opposed by an adjustment screw (8) screwed on blade 
carrying disc (1). Piston (6) slides, within guide (10) due 
to the thrust imparted by spring (7) and by any action 
causing an axial movement of blade (3). The cutting 
edge of each blade (3) and the sliding surface of each 
sliding block (9) have rather small dimensions, as they 
concern only one crown of extrusion holes (5). 
With a view to preventing piston (6) from rotating 

around its axis, there is a guiding element (12), the posi 
tioning of which also permits modification of the orien 
tation of blade (3). 

Blades (3) may be of the shears type, or they may be 
inclined on the plate, in order to carry out a knife-type 
cut, either by a proper shaping thereof, or by arranging 
piston (6) with the axis oblique with respect to the face 
of cutting plate (4). 
During operation of the device, blades (3), subjected 

to the pushing action of spring (7) and to the sustenta 
tion by sliding block (9), slide on plate (4); the wear of 
blade (3) due to the sliding on plate (4) cannot exceed 
the value of sliding block wear, (9). 
At the impact of blade (3) against the polymeric 

monofilament leaving the extrusion hole (5), blade (3) 
receives a thrust with components which are parallel 
and perpendicular, respectively, to the face of plate (4). 
The parallel component is effectively opposed by the 
mechanical resistance of blade (3) and of piston (6), 
while the perpendicular component is opposed by the 
elastic thrust of spring (7). 
The form of embodiment of the device of this inven 

tion, represented in FIGS. 4, 5, 6 differs from that of 
FIGS. 1, 2, 3 in that piston (6) accomplishes the double 
function of an axial joint between blade (3) and blade 
carrying disc (1), and of an opposing element of the 
inertial-mass type. It is equipped with a resetting spring 
(7), arranged in a seat in piston (6), and opposed by an 
adjustment screw (8) screwed on blade-carrying disc 
(1). Said piston (6) can slide within seat (10) under the 
thrust of resetting spring (7) and of any action causing 
an axial movement of blade (3). 
During operation of the device, blades (3), subjected 

to the thrusting action of spring (7) and to the sustenta 
tion of sliding block (9), slide on cutting plate (4); at the 
impact of blade (3) against the polymeric monofilament 
leaving extrusion hole (5), blade (3) undergoes a thrust 
with components which are parallel and perpendicular, 
respectively, to the face of plate (4). The parallel com 
ponent is effectively opposed by the mechanical resis 
tance of blade (3) and of piston (6), while the perpendic 
ular component is opposed by the inertial reaction of 
piston (6). Therefore, the mass of piston (6) is dimen 
sioned as a function of the cutting force required. Reset 
ting spring (7) is adjusted by means of adjusting screw 
(8) in such a manner that the reset of the working posi 
tion of blade (3) can occur before it reaches the subse 
quent extrusion hole. 

In the practical embodiment of the present invention, 
various changes, modifications and variations can be 
made in the various parts which form the cutting de 
vices illustrated for exemplifying purposes in the Fig 
ures of the accompanying drawings, without departing 
from the spirit or scope of the present invention. 
What is claimed is: 
1. A cutting device for the hot granulation of thermo 

plastic polymers comprising a blade-carrying disc rig 
idly fastened onto a rotary driving shaft, a plurality of 
blades not rigidly fixed to the blade-carrying disc, and a 
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6 
cutting plate with extrusion holes, said device being 
characterized in that each blade is provided with an 
adjustable system which pushes said blade against the 
plate and each blade is integral with a sliding block that 
slides on the plate with indirect friction. 

2. The cutting device according to claim 1, character 
ized in that each blade is rigid and is not rigidly fixed to 
the blade-carrying disc by being attached to an axial 
joint, which permits the blade to move away from, as 
well as towards, the plate. 

3. The cutting device according to claim 2, character 
ized in that the axial joint is a guided piston. 

4. The cutting device according to claim 2, character 
ized in that the axial joint is an articulated parallelo 
gram. 

5. The cutting device according to claim 1, character 
ized in that the adjustable system which pushes the 
blade against the plate is interposed between the blade 
and the blade-carrying disc. 

6. The cutting device according to claim 5, character 
ized in that the adjustable system is an elastic means. 

7. The cutting device according to claim 5, character 
ized in that the adjustable system is a hydraulically, 
pneumatically or electromagnetically operated device. 

8. The cutting device according to claim 5, character 
ized in that the adjustable system is selected from the 
group consisting of an opposing element which opposes 
any sudden action tending to move the blade away from 
the plate, and of an elastic adjustable element having a 
resetting function and capable of carrying the blade 
back into contact with the plate after each variation. 

9. The cutting device according to claim 8, character 
ized in that the opposing element is a mass housed in an 
appropriate guide of the blade-carrying disc and capa 
ble of transmitting to the blade an inertial reaction with 
a component perpendicular to the plate face and di 
rected against the same. 

10. Ihe cutting device according to claim 8, charac 
terized in that the opposing element is a guided piston. 

11. The cutting device according to claim 9, charac 
terized in that the opposing element is a guided piston. 

12. The cutting device according to claim 8, charac 
terized in that the opposing element is a hydraulic shock 
absorber. 

13. The cutting device according to claim 8, charac 
terized in that the opposing element is an electromag 
netic-reaction system or an electronic control system. 

14. The cutting device according to claim 8, charac 
terized in that the adjustable elastic element exerting a 
resetting function is a spring, or a hydraulically, pneu 
matically or electromagnetically driven device. 

15. The cutting device according to claim 1, charac 
terized in that the sliding block sliding with indirect 
friction on the plate by hydraulic or hydrostatic susten 
tation. 

16. The cutting device according to claim 15, charac 
terized in that cooling fluid present in a cutting chamber 
of the device is utilized for the hydraulic or hydrostatic 
sustentation. 

17. The cutting device according to claim 1, charac 
terized in that the sliding block is made of a member of 
the greup consisting of graphite, carbon, filled graph 
ites, filled carbons, ceramic materials, metals, alloys, 
filled plastic materials, and non-filled plastic materials. 

18. The cutting device according to claim 1, charac 
terized in that the sliding block which slides on the plate 
with indirect friction is a magnetic-sustentation sliding 
block or an electrostatic-sustentation sliding block. 
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o terized in that the sliding block is made of an epoxy 
19. The cutting device according to claim 1, charac- resin. 

21. The cutting device according to claim 1, charac 
terized in that each blade and the corresponding sliding 

resin. 5 block cover, in their movement, only one crown of 
extrusion holes. 

20. The cutting device according to claim 1, charac- a k sk 

terized in that the sliding block is made of a fluorinated 
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